The current study examined the psychometric properties and sensitivity to brain dysfunction of a popular test of abstraction and problem solving ability, the Children's Category Test Level 2 (CCT-2; Boll, 1993). Participants were 113 children with various forms of structural brain damage (n = 82) or with Attention-Deficit/Hyperactivity Disorder (n = 31). Results indicated that while there is some support for the validity of the CCT-2, the test is not particularly sensitive to brain dysfunction. The composite T-score, subtest scores and factor scores did not distinguish children with ADHD from those with structural brain damage and the T-scores of both groups were within the normal range. These results illustrate the importance of validating measures of neurocognitive function with clinical populations as even tests with otherwise excellent psychometric properties may not be sensitive to brain dysfunction. It is recommended that the CCT-2 not be used to draw conclusions regarding the impact of brain damage on abstraction and problem solving abilities.
demonstrated that both anterior and posterior lesions can impair performance on the HCT (Demakis, 2004) . The adult version was later adapted for use in younger children ages 5-8, and older children ages 9-16 (Klonoff, Robinson, & Thompson, 1969; Reed, Reitan, & Kløve, 1965) . These two downward extensions were further revised into abbreviated booklet versions are the Children's Category Test (CCT; Boll, 1993) . Like its predecessors, there are two levels of the CCT, one for younger children ages 5 through 8 years (CCT Level 1) and the other for older children ages 9 through 16 years (CCT Level 2). Both levels of the CCT require the child to develop strategies in responding to visual stimuli based on simple feedback from the examiner. Also, like the HCT, the primary index of performance on the CCT is total number of errors made across all subtests, which is converted to a standard score (T-score) that is corrected for age based on a large stratified standardization sample. Studies with the standardization sample suggest that the CCT has adequate internal consistency and concurrent validity (Boll, 1993; Donders, 1996) .
Few studies have directly examined the sensitivity of the CCT to various forms of brain dysfunction. However, studies of the original version of the Older Children's Category test indicated that unlike the adult version, it was not one of the more sensitive tests to brain injury (Boll, 1974; Reed et al., 1965) , although it might be useful when administered as part of a battery of neuropsychological tests (Selz & Reitan, 1979) . With regard to the CCT, factor analysis suggests that the CCT-2 is a multidimensional measure assessing at least two factors in both normal (Donders, 1999) and clinical populations (Nesbit-Greene & Donders, 2002) , with subtests III and VI loading on one factor and subtests IV, V, and VI loading on the other. Nesbit-Greene and Donders (2002) found that this latter factor was more sensitive to the severity of brain injury. These factor analytic findings are consistent with findings for the HCT and CCT-1 (Allen, Goldstein, & Mariano, 1999; Allen, Knatz, & Mayfield, 2006; Donders, 2001; Johnstone, Holland, & Hewett, 1997; Kelly, Kundert, & Dean, 1992) , and suggest that the CCT-2 assesses various aspects of abstraction and problem solving abilities, rather than one more general abstraction construct (Nesbit-Greene & Donders, 2002) , prompting some to recommend caution when relying on the total error score as the sole index of brain damage for the HCT (for reviews see Allen, Caron, & Goldstein, 2006; Choca et al., 1997) . Indeed the CCT-2 summary T-score does not appear sensitive to TBI as demonstrated by a T-score of 46.81 in a sample 100 children with a history of TBI, and only minimal association with important clinical and demographic variables, such as days of coma, diffuse or focal lesion, or parental occupational status (Donders & Nesbit-Greene, 2004; Donders & Giroux, 2005) . These results highlight the importance of conducting validity studies that include populations with brain dysfunction for tests that are used to make clinical decisions regarding the impact of brain damage on current levels of cognitive ability.
Based on these considerations, the purpose of the current investigation was to provide a rigorous evaluation of the criterion validity of the CCT-2 regarding sensitivity to brain dysfunction, in the context of adequate psychometric properties in other areas. To accomplish this, the factor structure of the CCT-2 was examined. Additionally, associations among achievement and intelligence tests and the CCT-2 factors were investigated, as was the sensitivity of the factor scores to various forms of brain dysfunction. We included two groups, one with structural brain damage (primarily traumatic brain injury) and one with Attention-Deficit/Hyperactivity Disorder. Based on prior results, it was hypothesized that the T-score would not be sensitive to differential performance between the brain damage and ADHD groups, but rather factor scores would be more useful in this area. With regard to factor structure, we were interested in determining the stability of the two main CCT-2 factors when subtests I and II were excluded from the factor analysis. This analysis was undertaken because prior investigations of the CCT-2 factor structure have included all six of its subtests, but subtest I and II are often markedly skewed and kurtotic, and thus not appropriate for factor analysis. It was hypothesized that when subtests I and II were excluded from the analysis, subtests IV, V, and VI would load on one factor and III and VI would load on a second factor (Nesbit-Greene & Donders, 2002) .
Given the sensitivity of the adult version of the Category Test to structural brain damage, it was also hypothesized that children in the structural brain damage group would perform more poorly than children in the ADHD group on factor and subtest scores of the CCT-2 which is consistent with recent findings for the CCT-1 (Allen, Knatz, et al. 2006) . Finally, consistent with findings in the standardization sample (Boll, 1993) , it was hypothesized that the CCT-2 T-score and factor scores would exhibit differential patterns of correlations with achievement and IQ tests. Research has shown that mathematical ability is associated with tests of executive functioning and perceptual abilities (Assel, Landry, Swank, Smith, & Steelman, 2003; Golden, Kushner, Lee, & McMorrow, 1998; Osmon, Smerz, Braun, & Plambeck, 2006; Strang & Rourke, 1983) , and therefore stronger correlations were predicted to be present between the CCT-2 and tests of math achievement and the perceptual organization index compared to other areas of academic achievement and IQ (Donders & Nesbit-Greene, 2004) . It was also anticipated that the factor composed of subtests IV, V, and VI identified in prior studies would be more strongly associated with math achievement due to the proportional reasoning ability necessary for these subtests. There was no basis in the literature to make more specific predictions regarding associations among individual factor scores and IQ and achievement test performance, although these associations were examined. Because the current study did not include a normal control group, the performance of the brain damage and ADHD groups were compared to the means reported for the standardization sample (Donders, 1999) , and it was proposed that both clinical groups would perform significantly worse than the normative sample.
Method

Participants
One hundred and thirteen children with various forms of brain dysfunction were included in the current study. The majority of these had sustained traumatic brain injury (n = 70), or had diagnoses of Attention-Deficit/Hyperactivity Disorder (n = 31), although other neurological diagnoses included anoxia (n = 1), stroke (n = 5), tumors (n = 3) and seizure disorder (n = 3). Demographic data for the total sample and each group is provided in Table 1 . They were between the ages of 9.0 and 16.6 years old (mean = 11.9, S.D. = 2.3 years), and 54% were male. The majority of the participants were European American (61.4%), then African American (21.1%), Hispanic American (15.7%), and Asian American (1.4%). The mean WISC-III full scale IQ for the sample (n = 106) was 85.4 (S.D. = 13.8). These participants were selected from a series of 520 consecutive cases that were evaluated over a 5-year period, of which 296 were 9.0 years of age and older, so could be administered the CCT-2. These 296 cases had a mean age of 12.7 (S.D. = 2.8) years with a WISC-III full scale IQ of 86.3 (S.D. = 15.5). Males made up 57.8% of the sample, and 56.7% of the sample was European American, 21.0% African American, 19.1% Hispanic American, and 1.3% Asian American. Thus, the 113 cases selected for the current study were similar with regard to age and demographic variables to the 296 cases who were eligible to be administered the CCT-2.
All children were referred for neuropsychological assessment and some were administered the CCT-2 as part of a larger neuropsychological test battery. The decision to administer the CCT-2 was based on a number clinical considerations such as the age of the child, referral question, and the disorder being evaluated. Children who were administered the CCT-2 and had a diagnosis of ADHD or structural brain damage were selected for the current study. For those in the structural brain damage group, presence of structural brain damage was established by comprehensive neurological evaluation utilizing appropriate neuroimaging, laboratory, and examinational findings for the disorder in question. Definitive evidence of brain damage was present in all cases. For those who had sustained TBI or other neurological insult, assessments occurred from 3 to 39 months following injury (mean = 6.9, S.D. = 5.1). Glasgow coma scale scores (Teasdale & Jennett, 1974) were available for 48 of the participants with TBI, and indicated that participants had sustained moderate to severe brain injuries (median = 7.0) when considered together with evidence indicating presence of structural brain damage (Donders & Warschausky, 1997) . Attention-Deficit/Hyperactivity Disorder was diagnosed according to the DSM-IV diagnostic criteria based on the results of the neuropsychological evaluation, behavioral assessment, interviews with parents, and other relevant educational and medical information. The children with structural brain damage did not have a diagnosis of ADHD and conversely, those with ADHD did not have structural brain damage or a history of TBI.
Measures
In addition to the CCT-2, performance on the Woodcock-Johnson Psycho-Educational Battery-Revised Tests of Achievement (Woodcock & Johnson, 1989 ; WJ-R) and the Wechsler Intelligence Scales for Children -Third Edition (Wechsler, 1991 ; WISC-III) was examined.
The CCT-2 (Boll, 1993 ) examines a child's ability to identify a concept that underlies a group of stimuli and use the concept to answer each item correctly. It consists of 83 items distributed across six subtests. The child responds by pointing to a number, one though four, which best represents the organizing principle of the particular subtest, and feedback is provided following each response (correct or incorrect). The child is expected to use this feedback in a trial and error fashion to determine the principle underlying the subtest. Subtest I requires simple number recognition, subtest II requires determining the number of stimuli, subtest III requires identifying oddity, subtest IV and V require identification of the proportion of completion of a whole, while subtest VI is a review of the principles presented in subtests I through V. Although age corrected norms are available for the total error score, age-corrections are not provided for the individual subtests and so the error scores from each of the subtests were used in the analysis.
The Woodcock-Johnson Psycho-Educational Battery-Revised Tests of Achievement (Woodcock & Johnson, 1989 ) were also administered, including the subtests Letter-Word Identification, Passage Comprehension, Calculation, Applied Problems, Dictation, and Writing Samples. Achievement cluster scores were calculated for reading, mathematics, and writing. The Broad Reading cluster score is based on a combination of Letter-Word Identification and Passage Comprehension tests. The Broad Mathematics cluster score is derived from the Calculation and Applied Problems tests. The Broad Written Language score is calculated from the Dictation and Writing Sample test. These cluster scores have a mean of 100 and a standard deviation of 15. The Wechsler Intelligence Scales for Children -Third Edition (Wechsler, 1991) yields a Full Scale IQ score, as well as four factor-based index scores including Verbal Comprehension Index (VCI), Perceptual Organization Index (POI), Freedom from Distractibility Index (FDI), and Processing Speed Index (PSI). These IQ and Index scores have a mean of 100 and a standard deviation of 15. All assessments were administered according to standard criteria by a pediatric neuropsychologist or doctoral level graduate students who were extensively trained to reliably and validly administer the tests.
Data Analysis
Principal factor analysis (PFA) was used to identify the underlying constructs that were assessed by the CCT-2 because the primary goal was to determine the latent structure of the data, rather than simple data reduction. It was also expected that the factors would be correlated with each other based on prior studies of the CCT (Allen et al., 2006b; Donders, 1999; Nesbit-Greene & Donders, 2002) so an oblique rotation (oblimin) was selected. The number of factors was determined using the Kaiser-Guttman criterion (factors with eigenvalues of one or greater were retained). After identification of the factor structure, factor scores were calculated and their sensitivity to brain damage was examined through comparison of participants with structural brain damage to participants with Attention-Deficit/Hyperactivity Disorder. Correlations were also examined between the CCT-2 factor scores and age, WISC-III IQ and Index scores, and WJ-R achievement test scores, to further examine the validity of the CCT-2 factors.
Results
Principal factor analysis
Error scores from the CCT-2 subtests for all of the participants were subjected to two separate Principal Factor Analyses (PFA). The first PFA included all six subtests and was accomplished to provide a comparison between results for the current sample and those previously reported. The second PFA excluded subtests I and II because the distributions of scores were markedly skewed and kurtotic, which was expected given that few children missed any of the items on subtests I and II. This pattern of performance might be consistent with studies of other version of the Category Test and is attributable to the easy nature of the subtests (e.g., Allen, Caron, et al., 2006 , Allen, Knatz, et al. 2006 Forrest, Allen, & Goldstein, 2004) . The results of the PFA's are presented in Table 2 , which contains the pattern matrix, eigenvalues, and percent variance accounted for by each factor. When all subtests were included, the factors accounted for 75.2% of the total variance and three factors were extracted that were largely consistent with prior studies. When subtests I and II were excluded from the PFA, two factors were identified accounting for 79.7% of the total variance. For both PFA's, the first factor was composed primarily of subtests IV and V. Because these subtests assess proportion of completion of a whole, this factor could be said to measure "Proportional Reasoning". In both PFA's the second factor was identified primarily by subtest III, which exhibited an excellent loading on factor 2 and minimal loadings on the other factors. Subtest III is an oddity problem, requiring the participant to identify the shape that is not like the others, and so the factor could thus be termed an "Oddity Reasoning" factor. Finally in both PFA's subtest VI loaded strongly on the Proportional and Spatial Positional factors, which was expected because it is a review of principles used to solve the first five subtests. In the PFA that excluded subtests I and II, a moderate correlation was present between the two factor scores (r = .37).
In order to determine associations among the factor scores and other variables of interest, regression based factor scores were calculated directly from the subtest loadings in the PFA. Additionally, percentage error factor scores for each factor were calculated by summing the total number of errors for each factor, and then dividing by the total number of items on that respective factor. This method was used so that comparisons to the standardization sample could be made (calculated from the error scores presented in the CCT-2 manual, p. 41). It produces comparable results to those obtained when using scores calculated directly from the factor analysis loading matrix (e.g., Allen, Caron, et al., 2006 , Allen, Knatz, et al. 2006 , and also has the advantage of providing directly interpretable results in terms of the percent errors made on each factor.
Correlations with IQ and achievement tests
Correlations were then calculated between the CCT-2 factor scores and the Index scores from the WISC-III. Results are presented in Table 3 for both the regression based and percentage error factor scores. As these two methods of calculating factor scores produced substantially similar results (see Table 3 ), the correlations calculated using percentage error scores are referred to in this section. Of the 113 children a subset of 100 children had completed all WISC-III tests. With regard to comparison between the two factors, the Proportional Reasoning factor exhibited the strongest correlations with the WISC-III Index scores and had significant correlations for all comparisons. As predicted, its strongest correlation was with the Perceptual Organization Index score (r = −.50, p < .01) and this correlation was significantly greater than the next highest correlation (t = 2.63, d.f. = 97, p < .01). Moderate but weaker correlations were present with the other Index scores, ranging from r = −.24 to r = −.29. These correlations did not significantly differ It's correlation with the Processing Speed Index was not significant (r = −.18).
Correlations were then calculated between the factor scores and broad scores from the WJ-R. Of the 113 children in the total sample, a subset of 93 children had completed all WJ-R tests. Results of correlations for this reduced sample are also presented in Table 3 for both the regression based and percentage error factor scores. As expected, the Proportional Reasoning factor had the highest correlation with tests assessing mathematical achievement (Broad Math r = −.37, p < .01), although there was no significant difference among these correlations (t = 1.44, d.f. = 90, p > .05). A somewhat different pattern was present for Factor 2, the Oddity Reasoning factor. Its largest correlation was with writing ability (Broad Written r = −.35, p < .01), and the weakest correlation was with reading ability (Broad Reading r = −.32, p < .01) and these correlations did not significantly differ from each other (t = 0.53, d.f. = 90, p > .05)
Sensitivity to brain damage
Criterion validity of the CCT-2 factor and subtest scores was further evaluated by making comparisons between the children who had structural brain damage (BD) and those with diagnoses of ADHD. It was also anticipated that both groups would perform below the standardization sample mean and that the BD group would perform worse than the ADHD group. Table 4 contains descriptive statistics for each group on the CCT factors and subtests, as well as the total error score which is reported as an age-corrected T-score based on the standardization sample (Boll, 1993) . Preliminary analyses of demographic variables indicated that BD group was significantly older than the ADHD group, (F = 16.5, d.f. = 1, 111, p < .001), and had significantly lower full scale IQ scores, (F = 17.0, d.f. = 1, 104, p < .001) (see Table 1 ). This latter finding is consistent with the common observation of decreased IQ resulting from structural brain damage. Chi-square analyses comparing the BD and ADHD groups indicated there was no significant difference for ethnicity (Chi-square = .31, d.f. = 3, p = .96) or gender (Chi-square = .01, d.f. = 1, p = .91). Given these findings, age was also examined as a covariate in the analyses.
Percentage error scores for each factor were compared using ANOVA and indicated that there were no significant differences between the BD and ADHD groups (see Table 4 ). While differences could not be evaluated with regard to the standardization sample, Fig. 1 demonstrates that for both of the factors, the BD and the ADHD groups made somewhat more errors than the standardization sample. There were also no differences between the BD and ADHD groups for the total error T-score (see Table 4 ), although both groups obtained lower T-scores than the standardization sample. It is important to note that the ADHD group had a mean T-score of 45.1, which was well within the normal range as compared to the standardization sample. Furthermore, the BD group's mean T-score of 43.4, while lower than the normative sample and ADHD group means, was still within what is considered the normal range. Because prior investigations have demonstrated significant differences in subtest performance that do not necessarily correspond to the factor scores, additional ANOVAs were accomplished for each subtest and these also indicated no significant differences between the ADHD and BD groups (see Table 4 ). In all cases, inclusion of age as a covariate further decreased the magnitude of differences between the groups. Although the same factor structure was found in the current study as in the Nesbit-Greene and Donders (2002) study, the factors were not sensitive to differential performance between brain damage and ADHD groups.
Given that the lack of CCT-2 differences between the ADHD and BD groups in this study might be attributable to characteristics unique to the current groups, they were further compared on measures of other cognitive abilities with known sensitivity to brain damage. As expected the WISC-III Coding subtest significantly differentiated the groups The sensitivity of the CCT-2 to the severity of traumatic brain injury was further examined by correlating the CCT-2 T-score with raw scores from the Glasgow Coma Scale that were available for a subset of 48 of the children with TBI. In these children, Glasgow Coma Scale scores ranged from 3 to 13, with a median score of 7.0, suggesting that overall the group had experienced moderate/severe brain injury. Spearman correlations indicated that the Glasgow Coma Scale scores were not significantly correlated with the CCT-2 T-score (r = .14, p = .36) suggesting that severity of traumatic brain was not significantly associated with overall performance on the CCT-2. However, because of potential limitations of the Glasgow Coma Scale in determining the severity of brain injury, the sensitivity of Glasgow Coma Scale to brain damage in this sample was further evaluated by correlating it with other tests whose sensitivity to brain damage has been well established. Moderate and significant correlations were present between Glasgow Coma Scale scores and the Coding subtest (r = .46, p < .001) as well as the WISC-III Processing Speed Index (r = .32, p < .05). Thus, Glasgow Coma Scale scores exhibited expected associations with tests sensitive to brain damage, but not with the CCT-2.
Discussion
As in previous studies of the adult and child versions of the Halstead Category Test, results of the present study suggest that the CCT-2 is a multidimensional instrument. The factor structure found in the current clinical sample using principal factor analysis was similar to that found in the standardization sample (Donders, 1999) , and also found in a sample of children with traumatic brain injury (Nesbit-Greene & Donders, 2002) even when subtests I and II were not included in the analysis. Although included in prior studies, subtests I and II were excluded from the PFA in the present study because the distribution of scores for these subtests were markedly skewed and kurtotic, as might be expected based on the simplicity of the subtests. Indeed, 84.2% of the children made one or fewer errors on subtest I, with 97.4% for subtest II. When subtests III through VI were included in the PFA, two factors were identified. The first factor was composed of subtests IV, V and VI, and was named Proportional Reasoning. Subtests IV and V had the highest loadings on this factor. For these subtests, test stimuli consist of a variety of figures that are formed with solid and dotted lines, and the underlying principle to identify the proportion of each figure that is made up of solid lines. The second factor was composed of subtests III and VI. Subtest III had the highest loading on this factor, and is composed of stimuli in which four figures are presented and the test subject is required to identify the figure that is not like the others. Because the underlying concept requires the subject to identify the figure that is different or unique, that factor was named Oddity Reasoning. Subtest VI loaded equally across both factors, which was expected given that that it reviews the concepts required to complete subtests I through V. Thus, while some differences were present in the subtest loadings, it appears then that the factor structure of the CCT-2 is stable across a variety of clinical and normal populations, and that the inclusion or exclusion of subtests I and II does not markedly affect the primary factors assessed by the test.
Correlations between the CCT-2 factors and the WJ-R and WISC-III scores provided additional evidence for the validity of the test. Significant correlations were present between all of the WISC-III Index scores and the Proportional Reasoning factor. As hypothesized, the strongest correlation of the Proportional Reasoning factor was with the WISC-III Perceptual Organization Index (r = −.51). The variance shared by these two tests may be accounted for by the perceptual nature of both types of tasks, or additionally, the novel reasoning abilities that are required. Unlike the verbal subtests of the WISC-III, the performance tests that compose the Perceptual Organization Index present the child with novel tasks that require adaptive reasoning. In contrast to the Proportional Reasoning factor, the Oddity Reasoning factor had significant correlations (r's ranging from −.34 to −.41) with the WISC-III Verbal Comprehension, Perceptual Organization, and Freedom From Distractibility Index scores with no significant differences in the magnitude of correlations. Processing Speed was the only WISC-III Index that was not significantly correlated with the Oddity factor. This pattern of correlations suggests that the Oddity factor is associated in a general way with tasks designed to assess intellect, but does not appear to be uniquely associated with any particular ability.
The Proportional Reasoning factor exhibited the strongest correlation with the WJ-R Broad Math cluster score as hypothesized. However, there were lower but significant correlations with the two other cluster scores, Broad Reading and Broad Written, that were not significantly different from the Broad Math cluster score. Compared to the WISC-III, the pattern of associations with the WJ-R were less distinct, but continued to demonstrate associations between the Proportional Reasoning factor and problem solving abilities that are required to complete various types of calculation tasks. For the Oddity factor, the largest correlation was with Broad Written cluster score, but correlations with Broad Reading and Broad Math were similar in strength. Again the Oddity factor is associated in a more general way to tests of ability, as comparisons to the WISC-III suggested.
While these results suggest that the CCT-2 is a psychometrically sound instrument, analyses examining its sensitivity to brain dysfunction indicate that it is not particularly sensitive to either structural brain damage, or to neurodevelopmental disorders such as ADHD. Although it is true that the children with brain damage performed worse than those with ADHD, the two groups were not significantly different from each other. Also, while performing lower than the standardization sample, the ADHD group performed well within what is typically considered the "normal" range on tests of neurocognitive functioning (T = 45.6), as did the BD group (T = 43.4). Nesbit-Greene and Donders (2002) found composite T-scores in the normal range for their mild traumatic brain injury (mean = 49.6, S.D. = 8.7) and severe traumatic brain injury groups (mean = 45.4, S.D. = 10.1) (personal communication, J. Donders). Furthermore, differences between the current structural brain damage and ADHD groups were not significant, either for the total T-score, factor scores, or subtest error scores. Covarying out the effects of age further decreased group differences. By way of contrast, tests with known sensitivity to brain injury such as Digit Symbol Coding and the WISC-III Processing Speed Index were able to differentiate these two groups of children. Additionally for a subset of children with traumatic brain injury, expected associations were present between severity of brain injury and Digit Symbol Coding and the Processing Speed Index, although such associations were not present for the CCT-2. Hoffman, Donders, and Thompson (2000) also did not find the CCT-2 sensitive to the severity of traumatic brain injury. The findings with our ADHD sample are unique to the extent that they provide the only corroboration of results reported in the CCT test manual for a sample of 31 males with ADHD (Boll, 1993, pp. 39-40) . That group received an average T-score of 50.7 (S.D. = 9.7), which is somewhat higher than the current sample.
One possible explanation for the lack of differences between the ADHD and BD groups in this study is that the CCT-2 measures aspects of executive function that are equally deficient in ADHD and structural brain damage (Barkley, 1997; Dennis & Levin, 2004; Fischer et al., 2005; Seidman et al., 2005; Weyandt, 2005) . Perhaps then, it is reasonable to expect similar performance from our two clinical groups. However, even if this is the case, with both groups performing within the normal range it would seem that the CCT-2 T lacks sensitivity to brain dysfunction and therefore cannot provide meaningful insights into any patterns of brain dysfunction in these clinical groups.
The reason for the CCT-2's lack of sensitivity to brain dysfunction remains unclear. It may be that the test does not require a substantial memory component or place heavy demands on speed of information processing, abilities which are often impaired in traumatic brain injury (Nesbit-Greene & Donders, 2002) . The low correlation found in our sample between the Oddity factor and the Processing Speed Index from the WISC-III is at least partially consistent with this suggestion. Another possibility may be that unlike tests such as the Wisconsin Card Sorting Test, the CCT-2 provides feedback to the test subject regarding the possible change in problem solving strategy from one subtest to the next, therefore reducing cognitive burden on the examinee (Donders & Giroux, 2005) . However, these suggestions are not consistent with findings for the adult version of the Category Test which has a similar format, but has been repeatedly demonstrated to be sensitive to brain dysfunction. From our perspective, two alternative explanations are more compelling. First, it seems likely that reducing the length of the test from 168 items to 83 items substantially decreased its difficulty level and consequently decreased its sensitivity to brain damage. In this regard, it is interesting to note that one reason for developing short forms was to address concerns that the longer versions of the test required lengthy administration times and proved "difficult and frustrating" for patients (Luria & Majovski, 1977; Reeder & Boll, 1992) . Second, because it is a downward extension of an adult test, the CCT-2 may not be sensitive to the types of deficits seen in children or may not measure the same cognitive abilities as it does in adults. This suggestion seems reasonable particularly when one considers that the Older Children's Category test (from which the CCT-2 was derived) was not particularly sensitive to brain injury. In a review of the Older Children's Category Test, Boll (1974) noted that when compared to 40 other neuropsychological measures it ranked 21st in terms of sensitivity to brain damage, with a similar result reported earlier by Reed et al. (1965) . These early studies provide some indication that even in its original form, the downward extension of the category test did not have the same sensitivity in children as it did in adults.
A final consideration would be the approach used to construct the CCT-2, in which the entire 168 original items were administered and then 12 different short forms were developed by selecting a reduced number of items from this larger item pool. The short-form with the highest correlations with other neuropsychological tests as well as the HCT total score, served as the basis for the CCT-2. While this approach to developing short forms has been often used for a variety of tests, one limitation of the method is that administering only a subset of the original items may alter the test so that it is no longer sensitive to brain damage. Vanderploeg and Logan (1989) suggested that this might be the case for shorter forms of the original HCT, because they reduced the number of perceptual-set shifts that are required. Reducing the number of items also decreases demands placed on sustained attention. Taylor, Goldman, Leavitt, and Kleinman (1984) reported that one reduced version of the HCT that initially demonstrated high correlations and identical hit rates to the original test, nevertheless had higher misclassification rates and was insensitive to certain types of brain damage.
Although the current results cannot provide a definitive explanation for the CCT-2's lack of sensitivity to brain injury, it is unlikely that it is accounted for by unique or atypical characteristics of the present BD and ADHD samples. The results found with these samples are strikingly similar to those reported in other studies using the CCT-2, and tests with demonstrated sensitivity to brain dysfunction were able to distinguish between our groups. However, unlike these other studies, we would recommend against the use of the CCT-2, including its factor and subtest scores, for clinical and research applications that aim to draw conclusions regarding the impact of brain injury on abstraction and problem solving abilities. The original longer version of the test should be preferred for clinical practice, although it too has limited sensitivity and may only be useful when interpreted in the context of a larger battery of neuropsychological tests. Results also clearly demonstrate the importance of determining the sensitivity of cognitive tests to various forms of brain dysfunction prior to using them in clinical or research settings to draw conclusions regarding the effects of such dysfunction on cognition.
